Insulin receptor and lipid metabolism pathology in ataxin-2 knock-out mice.
Ataxin-2 is a cytoplasmic protein, product of the SCA2 gene. Expansion of the normal polyglutamine tract in the protein leads to the neurodegenerative disorder Spino-Cerebellar Ataxia type 2 (SCA2). Although ataxin-2 has been related to polyribosomes, endocytosis and actin-cytoskeleton organization, its biological function remains unknown. In the present study, an ataxin-2 deficient mouse (Sca2(-/-)) was generated to investigate the functional role of this protein. Homozygous mice exhibited reduced fertility and locomotor hyperactivity. In analyses up to the age of 6 months, the absence of ataxin-2 led to abdominal obesity and hepatosteatosis. This was associated with reduced insulin receptor expression in liver and cerebellum, although the mRNA levels were increased indicating a post-transcriptional effect of ataxin-2 on the insulin receptor status. As in insulin resistance syndromes, insulin levels were increased in pancreas and blood serum. In the cerebellum, increased levels of gangliosides and sulfatides, as well as decreased cholesterol dynamics, may be relevant for cellular membrane functions, and alterations in the sphingomyelin cycle may affect second messengers. Thus, the data suggest altered signaling in ataxin-2 deficient organisms.